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. I 
INTRODUCTION 
STATEMENT £E PROBLEM - The strings had established them-
selves as the foundation of the symphony orchestra at an early 
date in musical history. Acceptably so, for they are superior 
to any other orchestral group in compass, in velocity of 
execution, and in the smallness of their demand upon a 
player's endurance. For sheer beauty and variety of tonal 
color they remain unsurpassed. 
To attain the finish necessary for a fine orchestral 
performance, the conductor must have an intimate knowledge 
of the characteristics of the strings, their limitations and 
their resources, their pecUliar difficulties and how best to 
overcome them. Although some of these are related only to 
individual instruments, still there are certain problems of 
tone production, bowing, and left-hand technic which all 
stringed instruments have in common. 
Of primary concern is the development of a singing, 
luscious quality of tone. While many factors necessarily 
enter into tone production, there are four which are funda-
mental to its attainment. Briefly these are: (1) the pos-
session of a good instrument free from mechanical defects; 
(2) the development of muscular control and coordination; 
(3) pureness of intonation; (4) a mental conception of the 
ideal string tone. It is the author•s belief that the latter 
three depend ~a great extent on the first. 
~e scarcity of vi6lin pupils in public schools is a 
very real problem in music supervision generally . The 
reasons and causes back of the string scene have been pre-
sented many times in all their logical and historical signi-
ficance. Helpful suggestions have been advanced for improve-
ment, but, the mortality rate of beginners in strings pre-
r 
sents a sharp contrast to the situation among the woodwinds 
and brass. The autho1, does ~ot believe that any one person 
has a complete answer for this problem. Progress is being 
made; however, the paucity rate of this group seems to indi-
cate that something more must be attempted. If we are ever to 
obtain the balance needed in orchestras we must devel 
string players . 
PURFOSE - The purpose of this study is to try to ascer-
tain what influence the design and construction of violins 
have upon the interest and progress of school violin pupils. 
In every violin teaching situation there are three elements 
present; pupil, teacher and instrument. Educators are able 
to measure and evaluate the total personality, ability and 
achievement of pupils. Any disability in performance can be 
located as to the nature, and often times the causes. Re-
search has been conducted to evaluate the methods of instruc-
I t1on and the materials used. However, only two published works 
2 
have been completed on the evaluation of' the violin. The 
author has chosen the l atter element for investigation. 
:Professor F. A. Saunders ot Harvard University completed 
a study in 1940 which is worthy of mention. He utilized 
scientif'ic methods to d·eter.mine the secret of' stradivar1 
violins • His conclusions point to the belie:t' that we e.re 
capable and have already produced violins which are equal to 
those constructed during the stradivari era.* 
Another recent scientific study on violins worth noting 
was completed by Poul Jarnak, ** of Copenhagen. ln his study 
he made effective use of model"il .scientific methods o:t' analysi 
of the design and construction of' violins and cellos of good 
qual.ity. The results, while interesting, are or no use in 
this study, as the boundary conditions in the experimentation 
were much higher than anyone could hope to find in public 
school music. The only importance this study had to the autho 
was the perfect likeness of the tour dimensional factors he 
used as part of his experimentation, and those same factors 
used by the author. However• the conditions under which these 
dimensions were treated in Jarnak's study, exclude the ·result 
from application to this study. 
METHODS USED - Th$ author used two approaches to 
investigate the problem. The first ap:proaoh is two-told; 
* Saunders, F. _A. "The Mechanical Action of Viol~s", Journa 
of the· Aooustioal Soai•ty of America, XV (1937) PP• 8l-B9 
** Jarnak, P. Journal of the Franklin Institute, March· 1938 
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scientific and histori cal; the second approach is in the form 
of a survey. Because of the many parts of the violin it was 
deemed impractical to attempt a complete. analysis of the in-
strument as a whole. After a long and tedious study of all 
types of violins and numerous consultations wi th many repu-
table violin makers, four dimensions were selected for con-
sideration; the length of the strings (325 mm.); the length 
of the neck (132 mm.); the center position of the bridge 
(193 mm.) and the button (ll mm.). The same dimensions were 
, used in their proper relationship with three-fourth violins. 
Violins vary in style and make, thus their dimensions will 
have a slight variable in general; however, these ~our 
measurements are common in all makes of violins. 
In the first approach the author investigated these four 
dimensions in an effort to discover any historical or scien-
tific foundation to substantiate their usage. 
In the secortd approaCh the author has attempted to sur-
vey a typical cross aecti~n of the public sChools in the 
United States for the following information: 
(l) The number of vklins in use that have these four 
cmamon dimensions correct. 
(2) The number of violins that have one or more of thes4 
common dimensions incorrect. 
(3) The relationship of these four common dimensions 
"t:b· .. . scholastic ability and interest in violin 
playing. 
4 
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To be assured of a typical cross sec.tion ot the public 
schools in the United States, the author wrote to the Educa-
tional Director of each state asking his assistance 1n the 
survey. Thirty-nine states res-ponded w1 th lists of instrumen-
tal directors as requested by the author. This was supplement 
ed by the list of new teachers published 1n the "Music Educa-
tors Journal"; Volume 35 No. 2 and Volmne 36 No. 2. 
To eleven hundred schools wr-t s sent survey material which 
included the following: a letter of introduction explaining 
the purpose ot the survey;. a sheet thoroughly outlining the 
measurement procedure and the t abulation procedure to be 
utilized, a table f'or the compiling of data, an il'lustration 
to f'acili t ate measuring; and three oardbotU-d strips .. clearly 
marked • to measure the desired dimensions. (See exhibits) 
The letter of int.roduotion asked the instrtmlental · 
directors to furnish dat a on the pupils in t heir ovm school 
classes. A stamped and addressed envelope was enclosed f'or 
their convenience in replying. 
The three cardboard strips used in measuring the critioa 
dimensions were of' different colors. (White, yellow and blue) 
Each slip was cut exactly the length which its corresponding 
t'Ul.l-size violin dimension should be. The s ame slips could 
be used for three-quarter size v.iolins. Instead of' using the 
tull length of' t he slips, the dimensions read from one end to 
the marked arrow· head only. If' the instrument measured 
~==~=~~~-~~~========================================================~F======== 
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correctly • a check marlt was placed in the proper column. 
If' the measurement of the instrument was excessive, a plus 
sign was placed in the proper column. If' the dimension or 
the instrument was too small, a minus sign was placed in the 
proper column. 
The pupil's inte:rest in violin playing v.ras estimated by 
the individual instructors and tabulated by a cross in the 
. . 
proper column. The over-all scholastic ability of each pupil 
involved was taken from the school records and tabulated 
' 
by a cross in the proper column. A_hypothetical example was 
also . included to further clarify the tabulation procedure. 
The Data Compiling Table- was oaretully planned to expe-
dite so tar as was possible the assembling of' data sufficient 
for this study. Directly below this table, an illustration 
of the violin with· the critical dimensions shown was included 
to facilitate in the measuring. 
Of the eleven hundred schools, five hundred responded or 
about f'orty ... five per cent. This included portions of thirty ... 
nine states, and a school student body of over three hundred 
and fifty thousand. There were t welve hundred forty-nine 
cases considered, eight hundred and seventy.one were pupils 
playing full size violins, three hundred and seventy-eight 
were pupils playing three-fourth size violins. 
6 
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CHAPTER I 
THE VIOLIN 
THE VIOLIN 
HISTORICAL DEVELOPMENT - The violin, as we know it to-
day, appears to be the result of long generations of empi,ri-
cal development dating back to the earliest periods of orien-
tal culture. During the sixteenth century the stringed instru-
ments had for the most part attained their final classical 
form. As their form met every need, the develo~ment of de-
tails could begin, while the essentials of their construction 
remained· unaltered~ The makers of the period strove to aug-
ment the tonal and esthetic beauty of the various instruments 
by the selection of woods and varnishe.-s, and by minute re-
adjustments of the pr'oportions, of a nature perceptible only 
to experts • 
. As a_ result or an unbroken workshop tradition, and a 
high demand, certain towns of Italy succeeded in achieving 
supremacy in the making of stringed instruments. Although 
stringed instruments of all types were built by the masters 
of these schools, their main object was the improvement and 
ennoblement of the violin. The first important center of 
violin-making was Brescia; its oldest eminent master was 
Gasparo Bertolotti da Salo (1540-1609). The very few examples 
of his work that have come down to us are still ~?mewhat old-
fashioned in detail; but they none the less show the typical 
8 
I 
.I 
shape, which was later to become the norm. Bertolotti's 
pupil was Giovanni Paolo Maggini (1580-1632), in whose per-
son the Brescia school reached its zenith. Following at first 
in the footsteps of his master, he afterwards built his own 
type, notable for the height of the table vaulting. Maggini's 
violins are greatly treasured by contemporary collectors for 
the beauty of their workmanship, although their tone , with 
its somewhat meager carrying-power, is not quite satisfactory. 
After the middle of the seventeenth century the leader-
ship passed from Brescia to Cremona. The founder of the ere-
mona school was Andrea Amati (1535 to · after 1811), th~ first 
of the celebrated family. He left his workshop to his two 
sons, Antonio and Girolamo, and these were followed by 
Nicola, Girolamo's son, the most eminent membe r of the family. 
The violins of the Amatis have a tone of astonishir-1g sweet.., 
ness and inimitable softness. The beauty of the voice was re-
garded as unsurpassable in the seventee!lth and eighteenth 
centuries, and it was not until the nineteenth century that a 
preference was shown for the more powerful instruments of 
Nicola 's greatest pupil, Antonio Stradivari (1644-1737). 
This 'tmaster of all: roasters¥, the greatest violin maker of 
all time, constructed, after years of research, a larger and 
flatter type, which, although it is not inferior to the vio-
lins of the Amatis in tenderness, far exceeds them in volume 
and fullness of tone. The precise and careful workmanship of 
9 
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these violins is no less remarkable than their musical 
qualities: these violins remain to this day the unrivaled 
ideals of tonal and estheti c perfection. The third master 
of the Cremona school, and Bga~n the most important member 
of a large family of violin makers, was Giuseppe Gua~neri 
(1687-1742), called Del Gesu after the Eucharist!.(; sign IHS 
with which he marked his violins. His instruments are less 
regularly built, but the tone is alwaye particularly beauti-
ful. The greatness of this remarkable artist was not recog-
nized until long after his death, and then by the dynamic 
Paganini. Under Stradivarits pupils and successors the 
significance of Cremona as a violin-making center gradually 
declined. 
The only non-Italian school , whioh, at least for a time, 
was able to rival the Italian schools, was situated in the 
neighboring Tyrol. It owed its fame to the work of the gifted 
Jakob Stainer (1621-81), who had a 13trong understanding of 
the taste of his age. His instruments had a highly vaulted 
table, and their tone was unusually sweet, tender, and flute-
like. During the seventeenth and eighteenth centuries they 
enjoyed a quite extraordinary favor with the pe ople, and 
amateurs paid even higher prices for them than for those of 
Stradivari. 
After these leading schools there came a whole series of 
I 
French, English, German and ~merioan workshops, whioh were 
all more or less dependent on the tradi tions of the great 
Ita l ian schools, but never equa led their models. 
"On the whole the nineteenth and twentieth centuries 
f ound as little need as the eighteenth century to alter their 
classical f orm. This d oes not mean that attempts wer·6 not ma de. 
In the last 130 years many experiments were made in the c on-
struction of stringed instruments. As a matter of fact, none 
of the ' improvements• made_ was r~~lly successful; the old-
established instr~~ents were not eT.celled, and their pre - emi-
nence has been undisturbed. 
"some of the 'impr oved• f orms may be mentioned, though 
t o deal with them all would require a great deal of space. 
Since they were not successful they are only worth noting. 
Chanot, of France , believed that t he sharp corners of the 
violin inhibited the diffus ion of the t one, and fran. 1817 
onwards he accordi~y built instruments which had somewhat 
the shape of a guitar. Contemporarle~ of Chanot declared 
that i n the quality of their tone these violins could rival 
the creations of Guarneri and Stradivari, and · the famous 
Viotti is said t o have played on them several times. However, 
the Chanot violins had no more enduring success than the 
trapezoid box-fiddle of the French phys ician Felix Savart 
(1819), or the ellipt i cal instrument of th~ Dresden composer 
Dr. Alfred Stelzner (1890). Practical tests -subsequently 
e stablished t heir acoustic inferiority. An interesting 
ll 
experiment was made by Sbroh in London. At the close of the 
nineteenth century he was building violins in whi~h the 
sound.box was replaced by a diaphragm and a trumpet like 
' 
that .. of the old gramophones . His instrument had a powerful 
tone, but a grotesque appearance. Quite recently violins 
have been made without sound-boxes. They are provided with 
microphone and loud-speaker, and with the help of a pedal 
any desired loudness of tone can be obtained~ from the 
softest ' PPP ' to the most powerful tfff.' "* 
In spite of all thaae experiments to improve the violin, 
we must concede the fact that violin-making reached its 
zenith during the seventeenth and eighteenth centuries. Most 
of the instruments made since have been copies of the original 
masterpieces. Occasiona lly, probably by chance, a fairly good 
model has been produced, but no one could tell why some were 
relatively good while others were of indifferent quality. 
DESIGN !@ CONSTRUCTION - In recent years, du~ to ad-
vances in research facilities, a number of serious attempts 
have been made to investigate scientifically the cause of 
the differences. Recently Poul Jarnak of Copenhagen, a maker 
of high grade string instruments, has. perhaps for the first 
time, made effective use of modern scientific methods of 
analysis in the design and construction of violins and cellos 
* Geiringer, Karl. Musical Instruments 
New York, Oxford University Press, 1945 
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of good quality. 
Professor F. A. Saunders of Harvard University . has 
carried on an extensive study to determine if the secret of 
Stradivari could be solved. 
"If the value of a violin is based on its tone 
quality as here measured alone, we must conclude that 
modern violins can be built which produce the same sort 
of response curves, and therefore have on the . average 
the same tone qua lity , as the best old violins. 
" This t t t i t t t i 1 s a ·emen s very repugnan o mos mus ca 
people and especially to violinists, who know that there 
is an undefined something about an old violin Which is 
i~~ediately . felt by the player, even if it is not recog-
nized by the listener also. Our work has , we think, re -
cently given a clue to the real reason for the superi-
ority of old instruments. It lies in the · amount of work 
that ht1s to be done on them to make them "speak" proper-
ly. 
"The old violin begins to sing a small fraction of a 
second before the new one. In a rapid passage where the 
note may last only a small part of a second, the least 
ba ulkiness on the part of a violin may determine whether 
the player fails or succeeds in producing this tone."* 
* Saunders, F.A., Op. Cit. 
T-
Il 
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The exterior of the violin is familiar to everyone; 
some of the most important f eatures ar~however, not so well 
known. The instrument is provided with four strings, t h ree of 
which are gut; two of the gut s trings are wound, one with 
aluminum and the other with silver . Some violinists use all 
three gut s tring s which are wound. The fourth string is 
usually steel . The front or "belly" is usually made of spruce 
or pine, the back of maple or sycamoraf and the bridge and 
riba of maple . Attached to the underside of '.the top member, 
and extending about two-thirds of its length, is a small strip 
of wood called t he ''bass bar" . The bridge stands on two feet 
in a position midway between t he two "f" holes in a region 
where the belly is most mobile . One f oot of the bridge rests 
directly over the bass-bar. Beneath the bridge between t he 
belly and back of the instrument is l ocat ed tm s ounding-post , 
a short wooden rod which is in firm contact with the wooden 
plates which f orm the tw o larger surfaces. The most common 
position for the post is a little at the rear of t h e bridge • . 
The wood of which the ins trmnent is made, the shape of the 
body, and the varnish used are all important in determin ing 
the tone quality of the instrument. 
TONE PRODUCTION - The use of a resined bow of horsehair 
as an exciting agent makes possible the sustaining of a note 
for relatively long periods of time. The quality of t one 
evoked de pends, to some extent, upon the position of t h e 
14 
bow's contact with the string,; upon the speed of the bow 
movement ; and also the pressure. Bow pressure is more effec-
tive in modifying tone structure than is bow speed. Increased 
bow pressure tends to increase the intensity of the higher 
partials. 
The amplitude of the string's vibration, and hence the 
intensity of the resulting sound depends upon the amount of 
bow hair. which --i's-- in contact with the string, and upon the 
velocity of the bow; increased bow speed gives rise to an 
increase in sound intensity. The sound intensity is effected 
by the point of the bow contact, the loudest tones being 
evoked when the string is bowed near the bridge. Bow pressure 
as such is, however, not an important factor in the control 
of intensity. 
Research has disclosed that the vibratory motions of the 
bridge, of the belly, and of the inclosed air are not identi-
cal with that of the stringe themselves. The vibrations of the 
belly a ppear to be largely responsible for the characteristic 
tonal quality of the instrument. 
The resonance of the body and inclosed air, while ex-
tremely broad, does show various resonance maxima. All violins 
have a natural resonance point. In the case of some violins 
one encounters a peculiar case of sharp resonance. In these 
instances the body of the violin as a .whole, or the confined 
air, or a com'fuination of the elements, a ppears to be throm 
15 
into pronounced vibration at same particular frequency 
(usually not the fundamental of the wood) with the result 
that a strong and more or less uncontrollable tone is emitted 
from the instrument. This note is known as the "wolf note" 
from the howling effect which itc produces. This phenomenon 
is most apt to be encountered in a poorly constructed violin, 
though it may occur to a lesser extent in an otherwise good 
instrument. 
The tone of a violin is profoundly affected by certain 
adjustments which are easily made. These have long been known. 
The height of the bridge determines what fraction of the ten-
sion of the strings is used to press the feet of the bridge 
ag~inst the top of the violin. This pressure affects the 
passage of the vibrations into the body, and the resulting 
motions there, which cause the sound which we hear. But the 
bridge exerts also a powerful selective effect on the vibra-
1 tiona furnished by the string. The latter. for instance, vi-
brates longitudinally to a certain extent, producing high and 
very objectionable sounds. The upper part of the bridge is ao 
out as to yield to these without affecting the feet of the 
bridge, so that the latter do not transmit these unpleasant 
vibrations to the body; and we do not hear them, The motion 
of the right foot is almost negligibly small, The left foot 
is the one which transmits the useful vibrations to the body, 
., .. 
and this re.sts dlrectly over· the bass bar, which serves to 
1 " 
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pass these vibrations without much loss along the length of 
the whole violin top. 
Large differences in tone quality and loudness may result 
from relatively s.mall variations in the eha~aote~istios of the 
reinforcing materials, .since the tone that reaches our ears 
comes l argely :f'rom them. 'l'he shape and thickness of the bridge 
as mentioned above is important~ Small differences in the 
graining of the wood of the belly may a:f':f'eot the tone con-
siderably~ The size, thickness~ and curvature of the so·und.-
boards are factors in determining the tone quality. The 
rigidity with which the glue binds at the edges of a violin 
. 
top, or even in its "purtling",. may e:f'teot its stiffness and 
therefore its type of vibration. Instruments made of thick 
wood empllasize the higher :f'requeno ies .; those with thin, the 
lower :frequencies. 
The sound:pos.t, which stands between .. the front and back 
• y 
panels of the violin body• held by ·. the:t.r pressure, needs to 
~ ~· ~ 
be of a certain material and · ·a certain length, and placed 
accurately in a certain position~ The soundpost transmits the 
motion of the bridge and belly to the back• enabling sound 
energy to be radiated from the back, particularly for low 
trequenoies, and enables the belly to bear the :pressure of' the 
stretched strings without being distorted. If the soundpost 
is removed, the lovver frequencies are g:r'eatly weakened, des-
troying the mellowness •• Too thick a sound;post 1 vill destroy 
the brilliancy of the tone. Similarly, the placing of the sound 
17 
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post too far from the bridge will destroy brilliancy. Its 
proper pos ition is slightly behind the right foot of the 
bridge , although high..;built instruments require it nearer 
the bridge than normal. 
The characteristics of the bass-bar, which spreads the 
vibrations over the belly while at the same time reinforcing 
the belly, are i mportant. 
The size and shape of the "f··holea"ha.ve an effect on 
quality also . The size of these openings determines the 
natural frequency of the resonant air enclosed in the body. 
The frequency is normally about that of middle C or D. The 
shape and position of the "t-holes" appear to be important 
in determining the degree of the flexibility of the belly. 
If the shape and position a':r..€ changed., a.s has been repeatedly 
tried, the flexibility of the belly and its nodal divisions 
are al tared . ',llhe accepted f .orm seems best. 
SIGNIFICANCE OF FOUR CRITICAL DIMENSIONS - In the investi-
gation of the four critical dimensions, the reason wae sought 
as to why these dimensions are ·the same in all violins. Since 
no published materi'al gives this information, many consulta-
tions were held with recognized craftsmen. It' was generally 
concluded that these dimenslons best perform the function of 
aiding the development of the .left hand . technic. Being unable 
t o obtain a definite opinion or reason, the author made a 
copious study of numerous blueprints of violins and has reached 
18 
a plaus.ib.:le solution. 
The length of the string has a purely acoustical im-
portance. However, the importance of this length can not be 
ovel'-,tnJ.phasi zed, for on it depends the Location of the precise 
posit i on t o produce a desired tone. 
The neck has t wo functions: fi rst , to support the stress 
of 68 pounds placed upon it by t h e strings:; second , to facili-
tate i n the handling of the violin. The neck is constructed 
in one ~ieee and t hen attached to the body of the viQlin, 
Being a segment of the t otal string length, its dimension . 
must conform t o the whole in the proper pro~ortion. 
In establishing the center position of the bridge, the 
measurement is always made from the point at which the neck 
is fas t ened to the violin. This dimension is also a segment 
of the total string length and must be proportionally accurate. 
Its f unction is to place the bridge in its proper position in 
relation to the violi.n as a whole. 
The measurement of the button is the one dimension which 
may seem t o have the least ef fect upon the development of left 
hand technic; however , this is not entirely true. To explain 
its function , l'le must first know the procedure in fastening ttie 
neck to the violin. The neck is inserted in the body so that 
it is flush with the inside walla and upper Qnd lower plates . 
It must be so accurately fitted that it is too tight for any 
motion. Afte r this is accomplished, it may be glued into proper 
position. Since there are four different types of wood 
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involve~ the rate of contraction and axpansion is different 
for each. However, the neck is glued to the button also, and 
this eleven millimeters of flat surface prevents any mobility 
that might occur. If the button were not part of the vi olin, 
the neck would move with atmospheric changes. This would ~lter 
the string length regardless of the direction in which it 
moved, and it would also change the height of the finger board. 
This surface is adequate, and ye t not bulky, to hold the neck 
firm. Any variation in itsdimensions would sncrifice this 
firmness. 
Thus we can assume that these four dimensious do pear 
directly upon the development of left hand technic. 
\ 
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CHAPTER !I 
VIOLIN S1'RING8 
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VIOLIN' STRINGS 
HISTORICAL DEVELOPMENT - A string, from the standpoint 
of acoustics, might be defined as a perfectly flexible fila-
ment of perfectly elastic solid material having a uniform 
cross-sectional area end stretched between two fixed points. 
It will be at once recognized that no actual string would be 
perfectly elastic and perfectly flexible , , though it might 
be of uniform diameter . However, there are various materials 
such as steel and animal tissue, which, whe~ utilized as 
strings, give a close approximation to the ideal specifications 
The use of strings as a source of musical sounds dates 
back t o the dawn of history. Indeed, there are many interesting 
and picturesque legends. Records have been found along the Nile 
showing a very early use of a simple form of the harp; in later 
times , the psaltery of the Israelite s~ 'Dhe lyre was used by the 
Greeks, who ascribed its invention to Apollo,. and Egyptian 
tradition ascribes the 1ntroducti{:71 of a similar instrument to 
Mercury. 
However, it was not until Pythagoras, in the Seventh 
Century B. c., began his st~dy of musical intervals that any 
systematic study of strings as generators of musical sounds 
~as attempted. The invention of the monochord is commonly 
ascribed to him. With i t, he discerned the fact that if one 
/ 
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part of' a sonorous string is twice as long as another part, Jl 
the shorter section will yield the octave of' the lower part. II 
He also discovered that the simpler the ratio ot the· two part~l 
II i11to whioh the vibrating string is divid.ed, the more nearly II 
do the resulting sounds approach pe~efect consonance. These ~~1 
! discoveries served as the basis ot much . philosophic specula• I! 
'I tion concernL'Ilg the nature and cause of harmony, but led to I; 
il no search for quantitative laws. 1: 
,: 
Not less than two thousand years passed after the t ime 1 
of t he famous Greek philosopher and mathematician bef'ore any 
real advance took place in the :field of musical aooustios. 
It was the Franciscan triar, Pere Mersenne. who ~orked out th~ 
i 
l aws which relate the pitch of the sound pl .. oduced by a vibra.- 1 
ting string to its physical constants. In 1636 :Mersenne pub-
lished a treatise, entitled ttHarmonie Univers~lle", 1n which 
he set :rorth four important laws of vibrating strings • whioh 
are as follows: 
1. The number of vibrations pelt .second is inversely 
proportional to the length of the string. 
2. The number of vibrations per second is proportional 
to the square root of the tension to which the string is sub• 
1
. 
jeoted. 
3. The number of' vibrations varies inversely as the 
thickness of' the string. 
4. The number of' vibrations is inversely proportional 
I 
r 
iJ 
,. 
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I· 
I 
23 
to the square root of its density. 
These four basic laws may be expressed in a simple and useful 
mathematical form thus 1 -f =- c. .JT 
LvJ"T 
where T represents the tension• r the radius of the string, 
d the density, L the length, and c a proportionality constant. 
If the value of all the taotors .is lmown, the frequency of the 
sound emitted can be computed. 
VIBRATLW CHARACTERISTICS • A string will vibrate in 
. . - -
more than one plane simultaneously,. and it will yield in each 
plane ita fundSl!lental pitch. '!'his is an important point. 
The point at which the string is excited will be an 
antinode or loop. Any point at which the string. is fastened 
or touC11ed must be a node. If the s·tring is lightly touched 
at i·ts middle and bowed at .a point approximately one•fourth 
its length tram one end, the segmental pattern shown below 
\Vill be developed: F,·i 1 V;b>ra·f'"'~ Se.J'""-e"'-"\.~ 
E_• _=::::<e_:> 
It is thus possible to e1foke various frequencies from a string 
by bowing and damping at the proper points. 
Referring again to Mersenne's laws, with other factors 
being held constant, the pitch of the tone evoked is a function 
of the length of the string. In the case of the Violin, the 
performer has oomplet;e control of the langth ot the st:ring by 
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pressing it against the finger-bo$rd at any point desired. 
Hence. there is great flexibility of such instruments, and 
the possibility of playing them in true intonation. 
In order to produce low tones witho~t employing unduly 
long strings, certain ones are made of greater cross-section, 
and thus, of greater weight per unit length, the added weight 
in some instances being obtained by wrapping a string with 
closely wound wire. 
This is but one mode or vibration in strings. A string 
can vibrate in several modes simultaneously; that is, it can 
vibrate at ita fundamental frequency and ~t the same time pro-
duce segmental vibrations. If a resonator having a broad re-
sponse were to be associated with a string vibrating.in such 
a manner, a complex tone consisting of a fundamental tone 
accompanied by certain upper partials would be heard. 
The order or the partials which are evoked, and their 
relative intensity, depend: upon the character of the excita .. 
tion,;- t he point at which the string is excited .;. and the 
density and elasticity of the string involved. 
It is obvious t hat the point at which the string is bowed 
will necessarily be an antinode, and hence the point at which 
excitation occurs will determine the presence or absence of 
certain upper partials. The string length or the violin has 
been definitely arranged at three hundred and twenty-five 
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millimeters (for full-size violins) to eliminate or great. 
ly \veaken all partials above the sixth, particularly the 
seventh and ninth which are highly dissonant. 
The series of upper partials present, and their relative 
intensity, will also depend upon the thickness ot the string 
and upon the nature of the material composing the string. 
Thiel{ strings, because, of' their rigidity, tend to inhibit the 
formation of the up!)er :partials while thin strings yield 
a l ar ge number of high ·overtones. The high upper partials are 
more quickly quenched in the oase or the gut string, due to 
their ~elatively poor elasticity. 
I:t' a string is stroked lengthwise by the use of' a piece 
of chamois on which there is some powdered reain, it will be 
found that the string will yield a loud note of high pitch. 
If the active portion of the string is shortened by fit'ty 
percent and again excited, the note elicited vvill be the 
octave of the one previously evoked. Thus, the law governing 
the relation between frequency and length .is the same for both 
lon.gitudi.Tlal and transverse .vibrations. Here. how·ever, the 
similarity ceases •. If one changes the tension.; it is found 
th.a.t the :pitch remains :practically the same. exoe}'>t for ex-
treme v a.lues o:r tension. It' the several gut .strings of a 
violin be stroked longitud,inally by means of the bow, the re-
stuting frequency i s practically the same for all of the strin s, 
thus showing that the mass o:r the string has little if' any eff ct 
- --- - - - ----,=== 
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upon its frequency. 
Because of the tact that a string in undergoing trans-
verse vibrations necessarily changes in length, it must 
follow that a limited amount ot longitudinal vibration must 
accompany the transverse motion- The tonea resulting from 
suCh longitudinal excitation are of high pitQh and decidedly 
dic;sonant;,; h ence the necessity of avoiding this ' i.uid-e sirable 
J type of vibration. 
EFFECT .Q! LEF'l' HAND TECRNIP .... In looating the precise 
position on the string at whioh a given tone must be played 
to be in perfect pitch, Mersenn&• s law onoe more becomes 
useful. The frequency of the desired pitCh must be known and 
then by simple substitution the length can be .found. To looate 
the position of one•lin6d B we proceed as followaa 
~~ c.f=F 
L",J'd 
c represents the proportionable constant, L represents the 
length of the string which is 325 mm., T represents the 
tension, r represents the radius, d represents the density. 
The tension will ohange when the finger touQhos the string; 
however, this change is negligible. Since the distance the 
string is depressed is only 1 mm., and since in the formula 
the figure used is the square root of the tension, the effect 
is even less. We can thus assume that 1' remains constant tor 
the playing of one•lined B as the. chang• in the square root 
·' 
'I 
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of the tension is beyond the accuracy of the calculations 
for practical purposes and, measurements. There is a change 
in the radius When the fing~r is placed on the string but 
again th$ change is too small t o 'be praotioal to calculate. 
There is a change in the density of the string Whiab. needs 
not be calculated as it would be too small to cause any 
difference. 
Thus in view of the above argument tor the tuning o:f On!~» 
string, we can lump o, T, d, and r into On$ constant WhiCh 
will hold tor the string as long as the boundary conditions 
remain the same. (Th$ boundary conditions being tension the 
sam•• atmosphere the same, same sti'ing, string length the 
same, same violin.) This one constant the author will call 
lt. Knowing the length o:f the 4 string and the frequency at 
Which 1 t vibrates, the constant can be established. 
Substituting in equation number on6: 
K : JPL 
( P represents the :frequency) ( ·L represents the lengtn of the string) 
:K • 440 o/s X 325 mm. 
K = 1.4$ X 105 mm • c/s 
This 1.43 X 105 mm • c/s will hold as a constant on the 
A string within the above given boundary conditions• 
Rewr1t1ng .equation number one :for the oonditions for 
pl~ying one-lined B on the A string .. we have: 
.. 
' 
i 
! . 
I . 
I 
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( ~ represents the length. from the bridge to the 
position Where the string is stopped to sound 
on~-11ned B.) 
( Pb represents the frequency of' vibrations per 
second of one.-11n$d. B .. ) 
~ • 1..43 X lOS mm • o/ 8 
493.§ o7a · · · · 
~= 289..5 ll'Inh 
Thus the distanoe from the nut i.s the difference of the 
total length and ~· 
325.,0 nnn 
-289.i mm 
35.5 mm 
Using the above procedure and analysis the following 
distances were located on the A string: 
Two•linedc# 258.5 mm from bridge, 66.5 mm 
from nut. 
Two~lined D 243.5 mm tram bridge, 81.5 mm 
from nut. 
Two-lined K 21? mm from bridge, 108 mm 
from nut. 
Two-lined v/1 193.2 m:m. .from bridge, 131.8 mm 
fro!li nut. 
Two-lined G 182.8 mm from bridge, 142.2 mm 
from nut. 
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Two-lined A 162.5 mm from bridge, 162~5 mm 
from nut. 
Should the bridge be placed at an improper position, the 
total length of the strings would be Changed. The tension on 
the strings would have to be adjusted to produce the proper 
frequency for the open strings. Thus, if the bridge is at a 
distance other than 325 mm.the development of left hand 
t•ohnic on the violin is impaired .~ . , 
Justification for this situation is materially supported 
by elementary acoustical Phenomena. First, one string does not 
vary within itself proportionally the same as another because 
.the density and radius of each string ave different apd thus 
force the constant to change. Second; at the proper length 
·or ;325 mm, the distance between ·whole steps is the same for 
all strings. Of course,this holds true for halt steps as well. 
To further illustrate, the constant for the E string (at 325 mm 
length of string) is 2.1424 X 105 mm • c/s. (The same procedure 
and analysis being used.) The distance from the nut to the 
precise location of two-lined F# is: 
Lr# = 2.1424 X 10s mm • c/s 
740 c/s · 
Lr# :: 289.5 mm 
325.5 mm 
-289.5 mm 
35.5 mm 
This 35.5 mm from the nut is the same distance as one•lined B 
on the A string is from the nut. These are perfect fifths and 
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oan be played by the same finger stopping both strings simul-
taneously at the preoise same distanoe from the nut. However, 
When the string length of 325 mm is altered, the distanoes 
between the various whole and half steps change. These ohanges 
in distanoe do not follow any set pattern, and are different 
for each string. By using the same prooedure and analysis, the 
following variations from the normal positions are found. The 
string length is lengthened to 328.5 mm for this illustration. 
Fa~. '2. 325 mm STRING LENG1l'H 
STRING NOTE DISTANCE FROM NUT 
-
G A 220 o/s 35.5 mm 
D E 329.6 o/s 35.5mm 
A B 493.9 o/s 35.5 mm 
E #659.2 o/s 35.5 mm. 
Fi1. "3 328.5 mm STRING LENGTH 
STRING NOTE DISTANCE FROM NUT 
- -
G A 220 o/s 35.5 mm 
D E 329.6 o/e 35.76 mm 
A B 493.9 c/s 35.6 mm 
E #ss9.2 o/~ 35.9 mm 
These distanoes are small and appear to be of little 
oonoern. However, it has been assumed that the strings are 
II 
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perfect, correctly proportional as to set (all are either 
large, medium or small as measured by an accurate micrometer), 
no perspiration is present, and that the exact same pressure 
is used in stopping all the strings. If these conditions are 
not present, the variable will change for each string, thus 
magnifying the distances on each string. It is quite obvious 
that the control of all these factors under normal playing 
conditions is impossible, thus the small differences have a 
very real significance. 
When the distances from the nut are calculated for 
-.-.,. 
several pitches on the same string, and at a distance greater 
or smaller than 325 mm, it becomes very obvious that playing 
above the first position is despairir1g. Assuming that the 
bridge is misplaced to cause the total length of the string 
to be increased by 3.5 mm, the boundary conditions will 
ohange from the normal. Since the tension will have to be 
increased, the density and string radius will decrease. This 
will necessitate the calculation of a new constant. By the 
same procedure and analysis the following variants on the A 
string were founds 
Fig.+ 325 mm STRING LENGTH ~28.5 mm STRING LENGTH 
NOTE DISTANCE FROM NUT NOTE DISTANCE FROM NUT 
- -
B 35.5 nm11 B 35.6 mm 
all 66.5 mm c* 67.5 mm 
D 81.5 mm D 82.2 mm 
E 108.0 mm E 109.5 mm 
32 
¢1 
G 
A 
131.8 mm 
142.2 mm 
162.5 mm 
p# 
G 
A 
133.1 mm 
144.8 mm 
164.3 mm 
This same situation exists on all strings and eaCh time 
the variable is different. Mathem~tically the player seems to 
have very little chance of developing an adequate left hand 
te~ic. GraPhically this situation is made even more vivid. 
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CHAPTER III 
PROGRESS ANP INTERE8T 
PROGRESS AND INTEREST 
It is very evident that a child has a progressively 
greater command of school subjects as he grows older. Indeed, 
age is usually taken as the fundamental norm of development, 
as most of the development graphs indicate. .It must be 
recognized, however, that mere age is not a primary factor. 
t;fhe increases o:f motor skills and of intelligenoe; all follow 
age in average development. With age, too, come the experiences 
and situations tor learning trom which meaning develop and 
by which command of subject matter is extended. 
The pupil in good bodily health; whose physiological con-
dition makes him active and vigorous, is likely to have more 
energy and more experiences, and to be more alert to things 
going on about him than is the pupil in poor physical condition 
Such differences are likely to lead to greater progress. 
INTELLIGENCE AND PROGRESS ... Many observers have noted a 
definite relationship between the pupil's rate of scholastic 
achievement and his intelligence as measured by tests. 
Intelligence is generally regarded as an important :f'actor 
in solving the more complex subject matter presented in 
public schools. The child having good mental ability has a. 
distinct advantage; other things being equal, over the stupid 
child. His poVTers of oritioal observation, of seeing relations, 
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o~ grasping meanings and of accurately discriminating 
di~~erences in meanings, enable him to develop more rapidly 
and more e~~ectively than th e child who has less o~ it. 
Authorities are inclined to believe that scholastic develop-
ment and mental development go t ogether; each stimulating a-
furthering the other. 
INTEREST - Investigation seems to lend support to the 
common sense view that the individual having ability in a 
given skill is likely to have more int erest in that skill than 
he would have in something in which he has little ability; 
and more interest in it t han an other individual having leso 
o~ that particular ability, other things being equal. 
· V~olesome interests are developed according to t he same 
la.ws and principles as those that condition other modifica-
tions o~ behavior. Brooks * gives three general considerations 
~or the development of i nt er est: 
"1. Active partici pation and vigorous contact with 
the act ivities i n which t he development is de-
sired. 
2. The activities should be ~roportionate to the 
mental abilities and to the level o~ development, ' 
so that participation in them can be somewhat 
effective. 
* -=--~--=---=---=~ Brooks, Fowler D. The Psycholosz of Adolescence. 
New York, Houghton-vrr! iin Co. 1937 
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3. The conditions under whiCh contact is made should 
be such as to insure satisfa ction." 
INTELLIGENCE, SCHOLASTIC ACHIEVEMENT. MUSICAL TALENT 
Dr. Verne R. Ross made a study to determine the r elation• 
ship between intelligence, scholastic achievement and musical 
·talent. The number of students studied were in sufficient 
numbers to represent a normal cross section of the United 
States. 
In the study,general intelligence was defined as that 
·set of traits which is measured by th$ Terman ~roup Test of 
Mental Ability; ~usical t 'alent , as that group of factors enter-
. ~~ng ~nto musical ability as determined by the s,ashore Test 
of~~Jtfus1.cal Ability. The measurement of scholastic achievement 
was secured by the use of the Stanford Achievement Test, Form 
The nature of the relationships between these factors was ·de-
termined by use of coefficients of correlation. 
The Seashore Test of Musical Talent was adr!linistered by 
Dr. Rcss. Data on the Terman Gr oup Test of Mental Ability and 
- the Stanford Achievement Test were secured from the administra 
tive offices of the s ohools in which the pupils were enrolled. 
Interpreta tions of musical scores were made in terms of per-
,. 
centile ranks; of intelligence, in intelligence quotients; and 
of scholastic achievement, in grade placement. 
In order to determine the reliability of the score of 
musical talent of t hi s group of pupils studied, their per-
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oentile ratirgs were compared with the Seashore norms, utiliz-
ing the critical ratio techniqu$. The numerical values of thes 
critical ratios were such that in all oases no real difference 
were manifest between the group under study and the Seashore 
,. 
norms. The reliability of data secured by the Terman Group Tes 
and the Stanford AChievement Test was accepted on the basis 
,, 
of the standardization of these instruments. 
Dr. Ross-::- came to the foll owing conclusions s 
1) In expressing the relationships between intelli-
genoe and musical talent in t erms of coefficients 
of oonalations, of the six coefficients four are 
significant, and indicate a low degree of re-
lationship but not high enough to be of predic-
tive value, 
2) Coefficients of correlations between sCholastic 
a Chievement and the measures of musical talent, 
while significant in certain instances, are all 
so low that a measure in one cannot be used to 
predict a score in another. 
3) Pupils in the last two years of the secondary 
sChool who elect music courses are found to be 
slightly superior in intelligence to the general 
populabion to which they belong. This superiority 
is not great enough always to guarantee that they 
rank higher than the average. The coefficients of 
-*-=R_o_s_s-,~v-.-=R-.~"~Relationship Between I n telligence , Sc holas tic 
Achi evement and Musical Talent" , Encyclopedia of Educationa l 
Research, pp. 622- 34 N. Y. The Macmillan Co . , 1941 
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r 
correlation between music scores .and intelligence 
quotients for this group are slightly higher than 
the coefficient for the entire group. 
4) Pupils who possess musical talent in quantity and 
quality sufficient to classify them as of superior 
musical ability are found to be superior to their 
general population in intelligence and scholastic 
achievement. An intelligence quotient of 117 places 
the mean of this superior musical group at a point 
in the general distribution of the entire school 
population such that the chances are 72 in 100 that 
a pupil should rea oh an I • ·Q.. of 117 in order to 
achieve in music in a profes sionaL manner. 
5) The group of pupils poor in musical talent falls be-
low the average in musical talent and in intelligence 
" 
rating. The chances are 33 in 100 that the mean I.Q. 
of pupils poor in musical talent will equal or ex-
ceed an I .Q. of 102. 
In scholastic achievement the poor group does 
not fall as far below the average as the superior 
group runs above. However, a deficiency in musical 
talent has a definite relation to inferiority in 
intelligence and scholastic achievement. 
Thus the assumption can be made that students 
with musical talent will progress at a rate 
. I 
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corresponding to the level of their interest and scholastic 
ability relationship. 
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CHAPTER IV 
SURVEYt DATA AND ANALYSIS 
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SURVEY DATA AND ANALYSIS 
In th~ author's attempt to prove or disprove the re-
lationship of de s i gn and construction of violins upon pupil 
interest in violin playing, a survey was conducted throughout 
the public schools of the United States. The "random sampling" 
method wa s adopted in an effort to obtain a composite repre-
sentation, typifying the American public schools generally, 
and to place the survey on a visible and tangible basis. In 
view of the magnitude of the survey, the re-sults are present-
ed in percentages. They are not divided sectionally or accord-
ing to population, as suCh information and possible compari-
sons would have no significance in this study. The results are 
treated in two divisional categories; those playing full-size 
vi olins and those playing three-fourth size violins. The author 
deemed this necessary as certa in parts of the violin have 
little effect upon the beginner; however, as he develops 
musically and physically, these same factors begin to have a 
more important function. 
The results of the survey are tabulated on three dimension-
al graphs, showing the correlation of interest, scholastic 
ability and the violins being used in public schools today. 
There is a set of three gra phs for both the full-size and three~· 
fourth size violins . Each graph is similar in 1 ts cons1ruction, 
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and exhibits a particular group. These th.:r&e groups are: 
(1) those with perfect violins 1 ( 2 ) t hose with imperfect 
violins • ( 3 .) those with only the string length eorreot .• 
Pertect violins in this survey are those with the tour basic 
measurements correct. Imperfect violins are those with none 
of the tour basic measurements correct. This group is re• 
terred to on the graph as ".All Inoorre.ctrt. Those in the group 
with only the string length correct have one error in the 
basic measurements, the button. This group is referred to 
on the graphs as the one with "D Measurement Incorrect". 
Eaoh graph contains the following: reading to the right, 
scholastic ability is shown for ·the group;- r eading vertically, 
interest in violin playing is EJhown tor the group t reading 
obliquely to the _lett. the percentage distribution, as it re-
lates to scholastic ability _and .inter(!lst• is shown tor the 
group. The key 1n the lower right-hand corner, is the same 
tor each graph, and aoconnuodates f'or t he nine possible com-
binations ot scholastic ability c.md interest. Scholastic 
ability• taken :f'rom. the individualts sohool record, is divid-
ed into three general categories: low, average and high. 
Interest 1n violin playing is also divided into the ·same thre 
general oategorie.s. Percentage is · figured on the basis o:r 
one hundred percent tor any one group represented by the 
respective gr aph. Graphic interpretation is based on the 
material presented in Chapter III. When the word "norma1" is 
used it will always mean .. "typical or average performance"• 
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Graph. Analyeis 
FULL SIZE VIOLINS 
(ALL PERFECT) 
The interest in violin playing found in this gr oup is 
high. Sixty percent had high scholastic ability, thus the 
high interest displayed is normal. Twenty percent had average 
scholastic ability and the · average interest shown can like-
wise be classified as normal. Twelve percent show interest 
at a higher level than their scholastic abil:l.ty which seems 
to indicate that it may have been influenced by the critical 
dimensions. Eight percent show interest at a lower level than 
their scholastic ability, Which probably illustrated no 
i nfluence by the critioal dimensions. 
I n general, ninety-two percent of the group seem to indi-
cate that the ~our dimensions have a favorable effect upon 
int.erest in violin playing. 
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_Graph Analysis 
roLL SIZE VIOWT 
. ( A!:L INOORREOT l 
The interest in violin 'playing found in . this group is 
rather low. Fifty percent had high scholastio ·ability and low 
inter~st, \vhich seems to indicate that the critical dimension 
have greatly a:f'fected their interest 1n violin playing, 
Ten percent had ava.:rage s-cholastio ability and low interest. 
and fifteen percent had high scholastic ability and average 
interest. 1'lrl.s indicates a similar conclusion to the ti:f'ty 
percent portion, bUt to a lesser degree •. Twenty..:f'ive percent 
snow interest at the sam~ leve.l. as scholastic ability• which 
seems to indicate that no influence of' the !tritical dimension 
is being experienced. 
Ip. gene;ral., seventy-tive ·percent ot the group seem to 
a~duce proof that. the tour dimensions have a distinctive 
effect upon their interest in violin playing. 
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Graph Analysis 
FULL SIZE VIOLIN 
( D MEASURBMENT INCORRECT } 
The interest in violin playing found in this group is 
diverged. Sixty-six percent appear normal in the relation-
ship of scholastic ~bility and interest, Whitih would tend to 
indicate that the dimensional factor that is incorrect has 
no effect upon interest in violin playing. Twenty~three per-
cent show a slight effect of the incorrect dimension upon 
interest, :vhile the remaining eleven percent show definit ely 
no effect of the factor at all. 
In general, seventy-seven percent of the group indicate 
that interest in violin playing is not affected when the 
button is incorrect; twenty-three percent indicate a slight 
effect is experienced. 
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SUMMARY 
Considering the above three groups as a unit we find 
that the critical dimensions of the full size violin show 
an influence upon interest in violin playing in sixty-four 
percent and no influence upon interest in thi:i!ty-six percent 
of all the cases cons idered. By eliminating the incorrect 
D measurement and totaling the results, we find that an 
influence is felt in ninety-five percent and no influence in 
five percent of the two groups considered. This seems to 
indicate that the button, while important, has only a s light 
effect upon the interest in vi olin playing. 
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Graph Analys:iS 
THREE-FOURTH VIOLIN 
(ALL PERFECT) 
The interest in violin playing found in t his group is 
high. T~nty-five percent h~ve high scholastic ability and 
'· . ~ 
high interest. which is normal. Th:trty•five percent have 
average scholastic ability and average interest, and again 
this is normal. The rema ining forty percent show interest 
at a higher level than scholastic ability which seems to 
indicate an influence by the critical dimensions upon 
interest in violin playing. 
In general, the entire gr oup seems to indicate thatthe 
four dimensions have a favorable .,effect upon interest in 
violin playing. 
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Graph. Analysis 
. . 
THREE-FOURTH VIOLIN 
(ALL INCORRECT) 
The interest in violin playing found in this group is 
diverged. Five percent have high t nterest and average scho-
lastic ability, wh iCh indicates no influence from the di-
menslonal factors. Seventeen percent have average interest 
and average scholastic ability, which again seems to indi-
cate no influence is being experienced. Seventy-eight per -
cent of the group have interest at a lower level than soho-
lastic ability which definitely indicates that the dimensior~ 
are influencing the interest in violin playing. 
In general, the group as a whole shows seventy-eight 
percent being influenced by the dimensional factors. 
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Graph Analysis 
THREE-FOURTH VIOLIN 
(D MEASUREMENT INCORRECT) 
The interest in violin playing found in this group is 
diverged. Five percent have high interest and average scb.o-
lastio ability, Which indicates no influence from the di-
mensional f actors. Seventeen percent have average interest 
and Average scholastic ability, Which again seems to indi-
cate no influence is being experienced. Seventy-eight per -· 
cent of ~he group have interest at a lower level than scho-
lastic ability which definitely indicates that the dimension s 
are influencing the interest in violin playing. 
I n general, the group as a whole shows seventy-eight 
percent being influenced by the dimensional factors. 
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SUMMARY 
Considering these three groups as a unit we find that 
the critical dimensions of the three-fourth size violin show 
influence upon interast in violin playing in sixty-three per -
cent and no influence in thrity-seven percent of all the 
c~ses considered. By eliminating the incorrect D measurement 
and t otaling the results, we find an influence is felt in 
nin ety-seven percent of the two groups considered. The oon-
clusio~ is the same as that f oumd for the full size violin. 
TOTAL ANALYSIS 
After combining the three groups of full size violins 
and the three groups of three-fourth size violins, and con-
sidering them as a whole, we find seventy-seven percent 
definitely show an influence of the dimensional factors 
upon interest in violin playing . With the incorrect D 
measurement group excluded fr om consideration, we find that 
nin~ty-two percent of the cases considered show a definit e 
effect of the critical dimensions upon the interest in vi olin 
playing . Thus the cases considered in this survey seem to 
indicate that the button has little influence upon interest, 
while the other three dimensions have. a great and definite 
influence upon the interest in violin playing . 
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CHAPJ.'ER V 
CONCLUSIONS 
I 
II 
I 
I 
I 
I 
I 
I 
CONCLUSIONS 
The preceding chapters have presented the significance 
of the violin, especially four particular dimensions, in re-
lation to 1 ts influenc·& upon the interest and progress of 
school violin pupils. 
An analysis of t he available materials on ·the paucity 
of violin pupils generally indicated the need for a study 
o.f the violins being used in the public schools and the 
violin generally. In recognition of this need the author 
surveyed and analyzed public sohool instruments for the 
signif'icanoe and effect they have upon interest and progress 
in violin playing. 
The results of thi.n study indicH'lte the following: 
1. Three dimensions (string length, neck length, 
and center position ot the bridge) have a direot 
inf'luence upon interest. and progress in violin 
playing , while the fourth dimension, the button, 
has little if any influence. 
2. The left hand technic is greatly hindered when 
the precise string length is altered. 
3. The scholastic ability level for sohool violin 
pupils is generally high. 
The author feels that even though the three dimensions 
do show an influence upon interest and progress they are not 
a substitute for good teaching. Neither can they replace 
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such pupil motives as the desire for social recognit ion, the II 
II 
willingness to work, the seeking to excel and to overcome Ji 
all obstructions. They, too, play a very importa nt part in 1j 
success in any venture. It is hoped that the materia l and I
I. 
findings included herein . will be a · step toward the i mprove- 11 
ment of the string situation generally. I 
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CHAPTEH VI 
ABSTRACT 
ABSTRACT 
The strings e~tablished themselves as the foundation 
of the symphony orchestra at an early date in musical history 
because of their superiority to all other orchestra groups. 
If we are to maintain the balance needed in orchestras 
generally, we must develop string players. 
The scarcity of violin pupils in public sChools is a 
very real problem in music supervision generally. The author 
does not believe that any one person has a complete answer 
.for this problem. In every teaching situation there are three 
elements present : pupil, teacher and instrument. The latter 
element has been chosen for investigation. 
No study has been published that has made an analysis 
of the violins now in use in our public schools. The purpose 
of this study is to try to ascertain what influence the de-
sign and construction of violins have upon the interest and 
progress of school violin pupils. Because of the many parts 
of the violin, it was deemed impractical to attempt a com-
plete analysis or the instrument as a whole. 
The author has used two approaches to investigate the 
problem. The first approach is two-fold, historical and 
scientific. The second approach is in the form of a survey. 
64 
65 
====II-=·==-==---
The eal'l~· v-lolins varied greatly in size and measurements, 
but by the Hixteentn century they had fo:r the most :part at• 
tai,.ned their final cla ssical form. On the whole • the nL~eteenth 
and twen.tieth centuries foUJ"ld as little need as the eighteenth 
to alter thai; form. 
The proportions of the violin a.re -rer:tr exact EU"1.d a re of 
utmost i.rn.port ~mce. They are not arbitrary nor a matter of' 
opinion. Large differences in tone quality and loudness may 
result ?rorrt relatively small variations in tha characteristics 
of the r einfor cing materials; since the tone that reaches our 
ears comes from them .. Hmvever.'; violins do vary slightly in 
style and make 1 thus their dimensions vd.ll have a slight 
variable. Nevertheless, there are four basio measurements \•:hioh 
are common to .~.11. These four are: length of the strings ( 325mm), 
length or the neck ( l32mm.), Benter position of' the bridge 
( l95mm), and the button ( llrmn) • There can be no oom:promise 
in these meaou.rements a s they bear direct1y on the correct 
developnlent ot the left hand technic • 
By using Mersenne•s lav<T ot vibra ting stri..'tl.gs, the p:t"'ec:tse 
position to :play any given pitch can be oalculetod. If the 
string length is altered; the pitch rises in inverse ratio to 
the thickness of the string, and the frequency varies L"'l direct 
ratio to the squt:tre root of the tension and in :tn,rerse ratio 
to the sq_uare root ot the spec'if'ic gravity of the me.terial 
employea .• By using Iv1ersellne' s equation and subtracting 
'===-=-·--=···= 
- --·---- --- -
the. result from the normal length, the displacement fr om the 
regular position is found. This shows clearly that a develop-
ment of any normal left-hand technic is impaired when the 
string length is alt ered. The neck and center position of the 1 
bridge are segments of the total string leneth e.nd thus affect 
left-hand technic in like manner. The button seats the neck 
and, when f aulty, affects not only the string length, but the 
elevation of the finger board as weli. 
There are a l arge number· of violins now in use in our 
schools having little or no educational value. The use of such! 
instruments may result in a la.ck of interest, and sooner or I 
later discourages their usage by young players altogether~ In-
vestigaticn lends support to the comrnon-se·nse view that the 
indi v·idual having ability in a given thing is likely to have 
more interest in ·it than he would in something in which he has 
little ability, and more ·interest in it than another individua 
having less ability in it 1 other things being equal. Greatest 
achievement seems to be dependent upon the individual's having 
a strong abiding interest in the work he is doing. Investigati n 
also indicates a positive correlation between intelligence, 
scholastic achievement and musical tal ent. 
In the second approach the author ha s surveyed a typical 
cross section of the public schools in ttle United States to 
ascertain the number of violins i n use that have the four 
common dimensions correct, the number tha.t have one or more 
66 
=-··'--"-=·=-=-"'"-==ll==--·-=·-=--==-=-=-=--=-===-==-=--==--=-=--=-==-================--=-=U==-=· =c=-=--
,. 
; 
/ 
I 
I ( 
I 
I ;1 
\ I I 
I\ 
I 
, I 
incorrect_ and the relationship of the four dimensions to 
scholastic ability and interoat in violin playing. The survey 
covered five ··hundred schools impartially chosen from thirty-
nine states, a population of approximately two and a half-
millton, and a school student body of over three ··hundred and 
fifty · thousand. 
The resalts from the survey fell in three general gr oup-
:lngs : those with all dimensions correct, those with all di-
mansions incorrect, and those with -the button measurement in-
correct. The author•s analysis of these results was as objec-
tive as possible. The tabulation of the data was left t e> prove 
or disp~ove the influence of t he dimension upon interest . For 
clarity in analysis, the results of the full-size violins and 
of the three-fourth size violins were treated separately~ 
The critical dimensions of the full-size violins show an 
influence upon interest in violin pl aying in sixty-four per-
cent ar1d· no influence upon interest in thli:'rty-s~.x percent of al ~ 
;' 
ca sea\. considered. By eliminating t he incorrect D measurement 
and t 'otaling the results, we find that. em i nflue::l.Ce is felt 
( 
in pi~ety-1'1ve percent and no influence in flve percent of the 
tw9 groups considered. This seems to indicate that t h e button, 
I 
wbiile important, ha a only a slight effect upon the interest 
:' ixli \,violin pl aying . 
/' \ , The critical dimensions of the three-fourth Ei?~ violins 
sho. influence in sixty-three percent and no effect 
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in thirty-seven percent of all the cases considered. By 
eliminating the incorrect D measurement and totaling the 
results, we find an influence is felt in ninety-seven percent 
of the two groups considered. The conclusion is the same as 
that found for the full-size violins. 
Combining the results of the full-size violins with those 
of the three -fourth size violins and considering them as a 
unit, we find seventy-seven percent definitely show an in• 
fluence of the dimensional factors upon the interest in violin 
playing. With the incorrect D measurement excluded from each, 
ninety-two percent of the oases considered show a definite 
effect of the critical dimensions upon the interest in violin 
playing. Thus, the ca ses considered in this survey seem to 
i ndicate that the button ha s little influence upon interest 
while the other three dimensions have a great and definite 
influence upon the interest in violin playing. 
The results of this study indicate ; the foll owing: 
1. Three dimensions (string length, neck length. 
and center position of the bridge) have a 
direct influence upon interest and progress in 
violin playing~ w.hile the fourth dimension, the 
button, has little if any influence. 
2. The left hand technic is greatly hindered when the 
precise string length is altered. 
3. The scholastic ability level for school violin 
puJils is generally high. 
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The author feels that even though the three dimensions 
do show influence upon interest and progress they are not a 
subfttitute for good teaching. Neither can they replace 
such pupil motives as the desire for social recognition, the 
willingness to work, the seeking to excel and to overcome all 
obstructions. They, too, play a very important part in 
success in any venture. It is hoped that the mate~ial and 
findings included herein , Will be a step toward the improve-
ment of the string situat ion generally. 
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EXHIBITS 
The following enclosed examples were s ent by the 
autho~ to each school surveyed. 
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Dear Sira 
155 Huntington Avenue 
Boston 15, Massachusetts 
The scarcity of violin pupils in public schools is a very real 
problem in music supervision generally. There is some evidence 
that the dimensions of violins have a direct relationship to 
the learning progress, and I am attempting through a survey to 
find out whether dimensional factors are critical in this re-
lationship. 
Although violins vary somewhat in detail of design, there are 
four basic measurements which are felt to be of utmost importance 
in the correct development of left-hand technique. These are 
indicated by the- letters A, B, C, and D in the diagram . 
. 
The enclosed chart and measuring devices, with instructions 
for their use, have .been carefully planned to expedite so far 
as possible the assembling of data sufficient for this study. 
If you could help by furnishing data on pupils in your own 
school classes, it would be greatly appreciated and would 
assist materially in attempts to solve the major problem of 
maintaining good balance in school orchestras and instrumental 
classes. 
I am enclosing a stamped and addressed envelope for your 
convenience in replying, if you find it possible to assist. 
If you would like a summary of the results of this investi-
gation, I shall be glad to send it to you as soon as the work 
is completed. 
Sincerely yours, 
ZIEBER R. STETLER 
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MEASUREMENT PROCEDURE 
The enclosed cardboard strips (white, yellow, end blue) are for 
use in measuring the critical dLmensions of full-sized violins. 
Each slip is exactly the length which its corresponding dimen-
sion should be. 
Three-quarter size violins may be meAsured by using the same 
slips. Instead of the full length, hrn~ever, the dimensions 
should read from one end to the marked arrowhead only. 
1) If the instrument measures correctly, place a check mark 
in the proper column ( A, B, c, or D). 
2) If the measurement of the instrument is excessive, pla ce a 
plus sign in the proper column. 
3) If the dimension of the instrument is too small, place a 
minus sign in the proper column. 
4) Check marks may be placed in other columns to indicate 
appropiate factors in each case. 
5) The "D" measurement for full and three-quarter size violins 
is clearly marked on the blue cardboard strip. 
TABULATION PROCEDURE 
In column one place an (X) in the correct subdivision. 
a) If the violin being me8surad is a three-quArter size 
(body length of 13 inches) use three-quarter column. 
b) If the violin being mea~ured is a full size (body 
length of 14 inches) use full column. 
In column two place the correct symbol, as directed in 
Measurement Procedtire above, 1n the correct column. 
In column three place an (X) in the subdivision that best 
shows the interest the pupil has in violin :playing. 
In column four place .an (X) in the subdivision that most nearly 
corresponds with the pupil's over-all scholastic ability. 
The following example is tablel with the data properly tabulated . 
13A SIC PUPIL'S 
PUPIL VIOLIN MEASUREMENTS PUPIL'S tNTERl:ST SCttOLRSTIC R 
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